Evidences for the existence of intermolecular disulfide-bonded oligomers in the H3 hemagglutinins expressed in insect cells.
The hemagglutinin (HA) protein as the predominant antigen, executes receptor binding and membrane fusion, which critically influence the virological characteristics of influenza viruses. The literature contained scattered data showing reduction-sensitive HA oligomers when HA proteins were analyzed under non-reducing conditions. However, whether the reduction-sensitive HA oligomers are inter-monomer disulfide-bonded has not been studied. Here, we showed: (1) the detection of β-mercaptoethanol-sensitive H3 HA oligomers was not affected by the treatment of cells with iodoacetamide prior to cell solubilization; (2) H3 HA oligomers were present on cell surfaces; (3) H3 HA oligomers had higher density than monomers; and (4) mutation of all the five C-terminal cysteines completely abolished the formation of H3 HA oligomers. Furthermore, mutant HAs with mutations of TM cysteines, CT cysteines or all five cysteines had decreased thermal stability but increased fusion activity in comparison with wildtype HA. In conclusion, this study has presented enough evidence for the existence of inter-monomer S-S H3 HA oligomers formed by five C-terminal cysteines, and suggested that all five C-terminal cysteines exerted opposite effects on HA thermal stability and fusion activity.